MicroRNA-21 represses human cystathionine gamma-lyase expression by targeting at specificity protein-1 in smooth muscle cells.
Cystathionine gamma-lyase (CSE) is the major H(2)S-generating enzyme in vascular smooth muscle cells (SMCs). CSE/H(2)S system contributes to the maintenance of SMC phenotype, and transcript factor specificity protein-1 (SP1) is a critical regulator of CSE expression during SMC differentiation. The involvements of microRNA-21 (miR-21) in cardiovascular pathophysiology have been known, however miR-21 regulation of CSE and SP1 as well as SMC phenotype are uncertain. Using quantitative real-time PCR, we demonstrated that the expression of miR-21 was upregulated in dedifferentiated human aorta SMCs (HASMCs) and injured mouse carotid arteries. To determine the potential roles of miR-21 in SP1-mediated CSE gene expression and SMC phenotypic change, we showed that miR-21 expression was upregulated by miR-21 precursor. Interestingly, miR-21 overexpression significantly repressed the protein expressions of both CSE and SP1, inhibited H(2)S production, stimulated SMC proliferation, and reduced SMC differentiation marker gene expression, respectively. The mRNA expression of CSE but not SP1 was inhibited by miR-21 precursor. Blockage of SP1 binding by mithramycin or inhibition of CSE activity by DL-propargylglycine did not change miR-21 expression. We further demonstrated that miR-21 repressed SP1 protein expression by directly targeting at SP1 3' untranslational regions, which in turn downregulated CSE mRNA expression and stimulated SMC proliferation. Take together, these results suggest that miR-21 participates in CSE/H(2)S-mediated-SMC differentiation by targeting SP1.